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We. Abbott Laboratories, a Corporation 
organized and existing under the laws of the 
Stete of Illinois. United States of America, 
of 14th Street and Sheridan Road. North 
3 Chicago, . Illinois. County of Lake. State of 
Itonois. United States of America, do hereby 
declare the invention, for which we pray that 
a patent may be granted to us, and the 
tA ="2°* b J which it is to be performed, to be 
10 particularly described in and by the follow- 
ing statement: — 

This invention relates to tablet coatings and 
toa method of obtaining a pharmaceutically 
elegant tablet. More particularly, this in- 
L C ^°? to the use of hydroxypropyl 

methylcdlulose and ethylceflulose to obtain 
a polished or glossy finish on a tablet pre- 
wously air-coated with a colored coatingf 
The tablet coating art has recently become 
20 aware of the advantages of employing the 
air-coating method for applying c oating solu- 
tions to tablets. Among die many advant- 
ages is the elimination of the familiar coat- 
ing pans and drying ovens, not to overlook 
a me time saving element An example of 
such a method for air-coating tablets is de- 
scribed in U.S. 2.648.609. Another tech- 
mque for applying a coating solution by the 
air-coating method is described in co-pend- 

mJtiS? °* No " 6533/61 (Serial Na 

It is well recognized in the tablet coating 
art that a coating should have a glossy finish 
Jh* 0r ^!ife Ve a appearance. When 

^ti^"^^ g » employed, the 

^ShififrL 8 ^ 4 ^ 088 - This is ac- 
compushed by the buffing action of the tab- 
lets occurring in the pan. On the other hand 
when an air-coating method is employed, the 
40 tablets receive no buffing action and conse- 
quently the finish on the tablet is dull and 
unattractive. This is true whether a plastic 
filnhcoating as described in UK. Specifica- 
tion No. 762.229. or a standard sugar coat- 
45 tog. is applied to the tablets. Further, 
[Price 4s. 6L] 
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whether the tablets be coated with a plastic 
film or a sugar coating, or whether the coat- 
^^apphed by the pan or the air-coating 
metnoa, the coatings are sensitive to high 
temperatures and humidity upon storage and 50 
become tacky. 

It is, therefore, an object of the present in- 
vention to provide a gloss on a tablet by the 
air-coating method. 

It is another object of this invention to 55 
provide a tablet coating which is resistant to 
nigh temperatures and moisture upon stor- 
age. 

According to the present invention there 
is provided a method of obtaining a gloss 60 
and a protective coat on coated tablets char- 
acterised by the steps of: formulating a fluid 
coating composition with a glossing agent 
selected from the group consisting of 
hydroxypropyl methylcdlulose containing 5- 65 
15 ^V. we, * ht 2 -hydroxypropoxyl groups 
^ 27-32% by weight of methoxyl g>oup£ 
emylceilulose containing 42-49.5% by 
wejght of ethoxyl groups, mixtures of said 
hydroxypropyl methyksellulose and said eth- 70 
ylcellulose. and a non-aqueous solvent for 
said glossing agent: and air-coating said 
coating composition onto said tablets to coat 
said tablets with said coating composition 
and to dry said fluid coating composition 75 
on said tablets. 

Preferably the fluid coating composition 
includes a film-forming polymer other than 
said glossing agent and the non-aqueous 
solvent for the film-forming polymer and the 80 
glossing agent 

Advantageously the fluid coating composi- 
uon includes a piasticiser and the non- 
aqueous solvent is a solvent for the piasticiser 
and the glossing agent 85 

i^Pl?? 1 composition may include 

both etiiylceDulose andliyWypropyl meth- 
ylcellulose. the ethylceUulose bSng present 
in the composition in the ratio offpartiTby 
weight per part by weight of hydroxypropyl 90 
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methylceUulose. ... , ■ 

. In one embodiment the composition to be 252^. TEi^ in m ^vention which 



5 mg 3-5% carboxyl groups an?aW7ecml£ bv Sft P ? yl .^P* Md 27 * 32 % 
weight range of approximately 45 00O to XiT*^ * groups. The other 70 

100,000, hydroxypropyl SSSSaS£Pc£ £?£ * d c C ™ Uve is ethyicellulose contain- ^ 
taming 5-15% by weight of 2-hydroxyprop- 
oxy groups and 27-32% by weight of metC 
10 oxyl groups, said carboxylated copolymer 
and said hydroxypropyl methylceUulose 
being present in a ratio of between 1 : 1 and 
t : 10 parts by weight, and a non-aqueous sol- 



mg 42-49.5% by weight of ethoxylg^ps. 
inJ - "5? « h Z d f oxy P IO Pyl methylceUulose" 

thi.of y i. Cell " lo f "• or the combination 
thereof, as hereinafter used, is meant to refer 75 
to the specific derivatives and weight pro- 
portions of substituent groups as previously 
designated for these compounds. 



vent tor said carboxylated polyvinyl acetate TTS • ^ com P°"nds. 

15 copolymer and said iSBS muhtioif rfW j^ Strate *• for " 

cellulose. ' K V3 y mutation of the coating solutions employed 80 

The purpose of the ex- 



ln this invention. Jt tJV KU1 p UaC i vi me ex- 
amples is to describe the invention more 
fully and it should be understood that the 
invention is not intended in any way to be 
limited thereby In the following examples, 85 
the viscosity of both hydroxypropyl methyl- 

fa ^ AThy^^ro Ce i M °e?h 1 ^ ' 
one, ethyl^lTulo^ f^^fe^^^^^ 
weight of ethoxyl groups an emylenwride- wririff fflf 1 ^ a 5% b ? 50 

polypropylene glycol condensation proSS ™J?I, SOlUtKm m 6040 * toluene- 
and a non-aqueous solvent for said com- 



, Tnethyl citrate may be included as a plas- 
ticising agent, in a range between 0.1-10% 
w/v of the fluid composition in which case 
*J tne non-aqueous solvent is also a solvent for 
the plasticising agent. 

In an alternative embodiment of the in- 
vention the composition to be air-coated on 
to the tablets comprises polyvinylpyrrolid 



pounds, the ethyicellulose and polyvinylpyr- 
rohdone being present in a ratio of between 
1 : 101/ and 2 : 1 parts by weight and the gly- 
col condensation product being present in a 
range of between 0.1-5% w/v of the fluid 
composition. 

35 The cellulose coating composition is ap- 
plied by the air-application method after a 
colored coating material is applied to a tablet 
and dried. Any of the known methods for 
the air-application of coating compositions, 

40 wherein a fluidized bed of tablets is main- 
tamed and the coating, composition is intro- 
duced ra the form of a spray, can be em- 
ployed. However, the method disclosed in 

45 k&fe^ . c ra ida « Application No. 
6533/61 ©mat No. 973,264) is preferred. 
Briefly stated, that method comprises the 
forming of a columnar bed of tablets to be 
coated wherein the bed is preferably greater 
in height than it is in the horizontal cross- 
sectional dimension. An air stream is direc- 



ethanol. 

EXAMPLE I 
A tablet coating solution is prepared ac- 
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too 



50 



ted upwardly through a portion of this bed 
with sufficient force that the tablets in that 
portion move upwardly forming a fluidized 
spout of tablets up through the spout por- 

35 don. The spout extends above the top of 
the bed with the tablets falling therefrom 
back onto the top of the bed. In the parts 
of the bed. adjacent the spout, the tablets 
move downwardly. The cellulose coating 

W material is atomized and introduced into the 
upwardly moving stream of air. The atom- 
ized cellulose fluid is deposited on the tab- 
lets in. the upwardly, moving spout with the 
deposited liquid being dried by the air. 

65 As stated above one of the cellulose de- 



cording to the following formula: 
Hydroxypropyl methylceUulose. 
c . 20.0 gm. 

Equal volumes of methylene 
chloride and Absolute Ethanol 

<l , 1.0 liter 

ihe hydroxypropyl methylceUulose rs added 
with agnation to a portion of equal parts of 
the methylene chloride and the ethanol The 
remainder of the methylene chloride and the 
ethanol is thereafter added and the mixture 105 
thoroughly stirred. 

The resulting coating solution is. applied 
to a 4 kg. batch of tablets, by means of the 
air-coatmg method described in Applicants' 

Kte P ^^ PpHcati0 9 N ?' 6533/61 *K> 
No. 978,264), as previously outlined. The 

tablets are convex in shape and are compres- 
• ?° a 5 / 16 " Punch with 10 tablets weigh- 
ing 1.78 grams. A plastic colored, film coat- 
ing is previously applied by this air-coating ri5 
method to the tablets. The previously coated 
tablets have a dull appearance but after the 
tablets are coated with the hydroxypropyr 
mehylceUulose solution; a pleasing gloss is 
obtained , 20 

EXAMPLE II 
A coating solution for tablets is prepared 
according to the following formula : 
Hydroxypropyl methylceUuIbse, 

SiSP-m ™ 15.0 gm. K5 

Ethyicellulose, 50cps. 5.0 gm 

Equal volumes of methylene 
chloride and Absolute Ethanol 
q-s-a-d o.l liter 

The hydroxypropyl methylceUulose and the 130 
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ethylcellulose are added with agitation to a 
portion of equal parts of the methylene chlo- 
ride and the ethanol. The mixture is stir- 
red until the ethylcellulose and the hydroxy- 
5 propyl methylcellulose are completely dis- 
solved. The remainder of the methylene 
chloride and the ethanol is added with stir- 
ring. The resulting coating solution is ap- 
plied as a finishing coat to previously coated 
10 tablets, as described in Example i. 

EXAMPLE III 
In this example a film-forming copolymer, 
as represented by carboxylated polyvinyl 
acetate copolymer having 3.5% carboxyl 
15 groups, is employed as a film-forming copo- 
lymer in conjunction with hydroxypropyl 
methylcellulose. The copolymer is a prefer- 
red film-forming polymer and is preferably 
employed in a ratio of between 1 : 1 and 1 : 
20 10 parts by weight of an hydroxypropyl 
methylcellulose. The film-forming copolymer 
of this example has a molecular weight range 
of approximately 45,000 to 100,000, a vis- 
cosity range of 8-35 cps. in an 8.6% w/v 
25 solution of ethanol and a softening point 
range of 123-1 80° C. The carboxylated poly- 
vinyl acetate copolymer when applied as a 
coating solution to a tablet forms a thin film 
of plastic on the tablet. 
30 The fluid coating composition is prepared 
according to the following formula: 
Hydroxypropyl methyl- 
cellulose 16.0 gm. 
Carboxylated polyvinyl acetate 
35 copolymer 4.0 gm. 
Equal volumes of methylene 
chloride and Absolute Ethanol 
q.s.a.d. 1.0 liter 
The hydroxypropyl methylcellulose and the 
40 carboxylated polyvinyl acetate oopolymer 
are added with agitation to a portion of equal 
prats of the methylene chloride and the eth- 
anol. The remainder of the methylene chlo- 
ride and the ethanol is thereafter added and 
45 the mixture is thoroughly stirred. The result- 
ing coating solutions is applied as described 
in Example I. 

EXAMPLE IV 
In this example a plasticizer, as represent- 
30 ed by triethyl citrate, is employed with the 
coating composition of Example 3. The 
fluid coating composition has the following 
formula: 
Hydroxypropyl methyl- 
55 cellulose 12.0 gm. 

Carboxylated polyvinyl acetate 
copolymer 12.0 gm. 

Tnethyl citrate 10.0 gm. 

Equal volumes of methylene 
€0 chloride and Absolute Ethanol 

q.s.a.d. 1.0 liter 

The ingredients in this example are com- 
bined in the manner outlined in Example III 
with the triethyl citrate being added with 
65 agitation to the solvents along with the hy- 



droxypropyl methylcellulose and the carb- 
oxylated polyvinyl acetate copolymer. The 
coating solution is applied as described in 
Example I. 

The following example illustrates the use 70 
of a plasticizer in conjunction with ethylcel- 
lulose along with the addition of a film-form- 
ing polymer as represented by polyvinylpyr- 
rolidone. Polyvinylpyrrolidone is a prefer- 
red film-forming polymer and the preferred 75 
ratio of ethylcellulose to polyvinylpyrrolid- 
one is between 1 : 100 and 2 : 1 parts by 
weight. 

EXAMPLE V 

A solution for use in coating tablets in 80 
accordance with the method of the present 
invention was prepared according to the fol- 
lowing formula: 

Polyvinylpyrrolidone 80.0 gm. 

Ethylcellulose, 50 cps. 6.0 gm. 15 

Pluronic (Registered Trade 

Mark) F-68 10.0 gm. 

Acetone 0.8 liter 

Absolute ethanol, q.s.a.d. 1.2 liters 
The polyvinylpyrrolidone, ethylcellulose and 90 
the Pluronic F-68 are dissolved with agita- 
tion in a mixture of the acetone and a por- 
tion of the ethanol. When the foregoing in- 
gredients are completely dissolved the bal- 
ance of the ethanol is added. The resulting 95 
solution is applied to previously coated tab- 
lets as described in Example I. 

Pluronic F-68 is employed in this example 
as a plasticizer. The chemical composition 
of Pluronic F-68 is described in U.K. Sped- 100 
fication No. 785,387 and is an ethylene ox- 
idepoiypropylene glycol condensation pro- 
duct, and is preferably present in a ratio of 

0. 1 to 5% w/v of the fluid composition. It 
should be understood that other plasticizers 105 
as for example, glycerine, propylene, glycol, 
polyethylene glycols, ethyl phthalyl ethyl 
glycolate, butyl phthalyl butyl glycolate r 
acetyl triethyl citrate and similar plasticizing 
agents can be employed. Examples I, II 110* 
and HI do not illustrate the use of such plas- 
ticizers but they can be employed as describ- 
ed in Examples IV and V, if desired. 

Also, other solvent combinations can be 
employed in Examples I and II for example, 1 15 
benzene-ethanol, chlorofonn-ethanol, ethyl 
lactate-ethanol and methyl saficylate-ethan- 

01. In a like manner, other solvents can be 
employed in Example V as represented by 
ethanol and methylene-chloride-ethanol. 120 

It should be understood that if desired, 
various film-forming polymers and copoly- 
mers other than polyvinylpyrrolidone and 
carboxylated polyvinyl acetate copolymer 
can be employed in conjunction with ethyl- 12$ 
cellulose as well as hydroxypropyl methyl- 
cellulose and combinations thereof. When a 
solution of a film-forming polymer in a suit- 
able solvent is applied to a glass plate, a 
coherent film can be peeled off the glass after 130 
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evaporation of the solvent, and the term 
" film-forming polymer " used in this Speci- 
fication means a polymer having this pro- 
perty. The following are representative of 
5 such film-forming polymers: cellulose acet- 
ate; cellulose acetate derivatives, as for ex- 
ample, cellulose acetate phthalate; cellulose 
acetate propionate, cellulose acetate butyr- 
ate; maleic anhydride-ethylene copolymers; 

10 carboxylated styrene copolymers; ethylene 
oxide copolymers; polyvinylpyrrolidone-vin- 
yl acetate copolymers; polyvinyl acetate co- 
polymers; lower alkyl methacrylates; copo- 
lymers of lower alkyl acrylates with lower 

15 alkyl methacrylates; and copolymers of 
lower alkyl methacrylates with methacrylic 
acid. In the same manner, a water soluble 
wax as represented by polyethylene glycol 
can also be employed. 

20 By use of this invention, a uniform exterior 
coating is applied, by means of air-applica- 
tion to tablets, providing the tablet with a 
polished glossy finish. The exterior coating 
gives an elegant appearance to the tablet 

25 which could otherwise be achieved only by 
pan coating and polishing the tablet with 
waxes or the like. The application of the 
formulations herein described by the pan 
coating method is not feasible since the re- 

30 suiting tablets are sticky and tend to adhere 
to each other. Thus, by use of the claimed 
method, the entire coating operation can be 
performed in the same air-coating unit. The 
glossy coating not only has aesthetic value 

35 but also serves as a seal to protect the 
colored coating from deleterious storage 
conditions. 
WHAT WE CLAIM IS: — 

1. A method of obtaining a gloss and a 
40 protective coat on coated tablets character- 
ised by the steps of: formulating a fluid 
coating composition with a glossing agent 
selected from the group consisting of hy- 
droxypropyl methylcellulose containing 5- 

45 15% by weight of 2-hydroxypropoxyl groups 
and 27-32% by weight of methoxyl groups, 
ethylcellulose containing 42 to 49.5% by 
weight of ethoxyl groups, mixtures of said 
hydroxypropyl methylcellulose and said eth- 

50 ylcellulose, and a non-aqueous solvent for 
said glossing agent; and air-coating said 
coating composition onto said tablets to coat 
said tablets with said coating composition 
and to dry said fluid coating composition on 

55 said tablets. 

2. A method according to claim 1 where- 
in the fluid coating composition includes a 
film-forming polymer, other than said gloss- 
ing agent, and the non-aqueous solvent is a 

60 solvent for the film-forming polymer and the 
glossing agent. 

3. A method according to claim 1 or 2 
wherein the fluid coating composition in- 
cludes a plasticiser and the non-aqueous sol- 

65 vent is a solvent for the plasticiser and the 
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glossing agent 

4. A method according to any of claims 1 
to 3 wherein the film coating composition 
includes both ethylcellulose and hydroxy- 
propyl methylcellulose, the ethylcellulose 
being present in the composition in the ratio 
of 3 parts by weight per part by weight of 
hydroxy-propyl methyl cellulose. 

5. A method according to any of claims 1 
to 4 wherein the fluid coating composition 
includes carboxylated polyvinyl acetate 
copolymer as a film-forming polymer and the 
non-aqueous solvent is a solvent for said 
polymer. 

6. A method according to claim 5 where- 
in the carboxylated copolymer and the hy- 
droxypropyl methylcellulose are present in 
the fluid coating composition in a ratio of 
between 1:1 and 1:10 parts by weight. 

7. A method according to claim 6 where- 
in the carboxylated copolymer has 3-5% car- 
boxyl groups and a molecular weight range 
of about 45,000 to 100,000. 

8. A method according to any of claims 1 
to 7 wherein the fluid coating composition 
includes triethyl citrate as a plasticising 
agent and the non-aqueous solvent is a sol- 
vent for said plasticising agent. 

9. A method according to any of claims 1 
to 4 wherein the fluid coating composition 
includes polyvinylpyrrolidone as a film-form- 
ing polymer. 

10. A method according to claim 9 where- 
in the fluid coating composition includes an 
ethylene oxide-polypropylene glycol conden- 
sation product as a plasticising agent and the 
non-aqueous solvent is a solvent therefor. 

11. A method according to claim 9 or 
claim 10 wherein the ethylcellulose and poly- 
vinylpyrrolidone are present in a ratio of be- 105 i 
tween 1 : 100 and 2 : 1 parts by weight. 

12. A method according to claim 10 or 
claim 11 wherein the glycol condensation 
product is present in a ratio of 0.1 - 5% 
w/v of the fluid composition. 

13. A method according to any of claims 
5 to 12 wherein said composition comprises 
carboxylated polyvinyl acetate copolymer 
having 3-5% carboxyl groups and a mole- 
cular weight range of approximately 45,000 
to 100,000. hydroxypropyl methylcellulose 
containing 5 - 15% by weight of 2-hydroxy- 
propoxyl groups and 27 - 32% by weight of 
methoxvl groups, said carboxylated copoly- 
er and "said hydroxypropyl methylcellulose 
being present in a ratio of between 1 : 1 and 
1:10 parts by weight, and a non-aqueous 
solvent for said carboxylated polyvinyl acet- 
ate copolymer and said hydroxypropyl meth- 
ylcellulose. 

14. A method according to claim; li 
wherein triethyl citrate is included in the 
composition as a plasticising agent in a 
rangV between 0.1 - 10% w/v of the fluid 
composition and the non-aqueous solvent is 
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a solvent for said plasticising agent 

15. A method according to any of claims 
5 to 14 wherein said composition comprises 
polyvinylpyrrolidone, ethylcellulose contain- 

5 ing 42 - 49.5% by weight of ethoxyl groups, 
an ethyleneoxide-polypropylene glycol con- 
densation product, and a non-aqueous sol- 
vent for said compounds, the ethylcellulose 
and polyvinylpyrrolidone being present in a 
10 ratio of between 1:100 and 2:1 parts by 
weight and the glycol condensation product 
being present in a range of between 0.1 - 5% 
w/v of the fluid composition. 

16. A method according to any of claims 



1 to 15 wherein the composition is air-coated 15 
into the tablets by means of a fluidized bed. 

17. A method of providing a gloss on air- 
coated tablets substantially as herein describ- 
ed. 

18. Tablets having a glossed, protective 20 
coat applied by the method of any of claims 

1 to 17. 

PAGE, WHITE & FARRER 
Chartered Patent Agents, 
27, Chancery Lane, 
London, W.C.2. 
Agents for the Applicants. 
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